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(57)Abstract: 

PROBLEM TO BE SOLVED: To accurately position a filter device at two 
moving ends by using a single photointerrupter in a color/monochrome 
switchable type camera where a reciprocating drive mechanism is connected 
to a filter device guided so as to reciprocate on a base. 
SOLUTION: This camera is equipped with a pair of stoppers 71b and 71c 
protrusively provided on the base, the photointerrupter disposed at a fixed 
position, and a shielding plate 94 protrusively provided on the base and 
entering space between the light-emitting part and the light receiving part of 
the photointerrupter. The plate 94 is interposed in the space between the 
light- emitting part and the light-receiving part, while the filter device 9 is 
moving, and comes out of the space between the light emitting part and the 
light receiving part immediately before the device 9 reaches the moving end. 
The operation of the reciprocating drive mechanism 100 is controlled, based 
on output from the photointerrupter and driving of the mechanism 100 is 
stopped, when a fixed time elapses after the output from the 
photointerrupter is switched while the device 9 is moving. 
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D©HP (i5)*> LfcttSr. Raua±4»«rr 

[0 024] m^^>^(1 )CDrtg(iJC«, H3K7p-rSP 
< *- FWIigI(7 )SU ! @W««(8 )£S>CtfcC 
±»t,r-ftttl/teCCDa-? K6)#E«3ft*. 
*-K)JJ&AiSH(7)«. #5-*- Ki*^70*- 

K*W9ft**fc«>©«>©-c*o-c. *-Kflifea.«a 

(7)(C«. bu1B^7 .< Jl>£-(9l)€rfIi}iLfc7 -Olf 
-«ai(8)3MR»)(tW6tl"Cl»S. — US§Sffi(8) 
tC«, CCD(Sl)©Jf<fcffi£<SS#7X(85)TSS-?fcC 50 
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C DA* >r-y(80)#&9ttW6ft-C 
[0 02 5] *-FttJftiSH(7)«. 07KmTiR< 

niii§«K ( 8 imo-wumn t fc««*s-r « whir© 

x (7i)** A, (7i)©SHWfflK:«£a-*f 

©If)t(72)(72)#?SS:3ftTt>£. §^/t(72)(C«?L(7 

3)*»BB»Snrt»4. *- K«»ilSIBC7 )». 2*© 
fStt#ft U (6i)(6i)Cc<t:-3r 7 a > h (ii)K:@S 
3 ft*. ttSttfcfcOCeutt. S4(C^-T5p<. w»± 
«C>M*»(62)£ll»ttlK63)*Jtt. *H«g|S(63)©5fc$8B 
&CfcDg|5(64)£:£ia-fS££CC. *ft|flS(62)©£igflS(C 

»»(65)*^or. taCii*ltftfli©BiaK66)*^L 

fcfc©-C*£. I5tt #fcC (61)©*ttSP(62)tC»=l 71/ 

x 7* y > y (67) h ft . c ©#» -ciatt t ft c (6« 

©MI6g|5(63)*i7 n > h (iD©5K-(72)5:Kii 
L. *aCSP(64)*i7 o> h *^*-(ii)©iaG?L(i9){c*a 
C&ttiZ. CtlfCioT. *-K«J»*«BC7)S0f 
@Bifi(8)*>W4CCDai» K6)B. 3l6tt{C?& 

o -C§f«©l5Hrt -n'Gxmta ft 3 ft S i *cc . 

a A )\>X 7' 'J > ^ (67)tC<J: -7t7P>h *^*- (ll)il'N 
»ttW»Sft4Ci«cfta. 
[0 02 6]*- KW»lAiia(7)©'<-^(7l){C». 
B5I270> h^M-dDi©*^®^ 08OC^-rj(P 

<, jWBW» , ;>i'(3)©rta£HRts^a*Krra 

R5I«©^ 1 y 7-(75). ^2 y 7 , (76)SO*»3 U 7*(77) 

*^»sft. cft6©y7 , (c« > f>riaiasiy>y(3)© 

»1. H2SO'^3*A(32)(33)(34){C*tlS$-t+r. « 

1 . m 2 SO'^ 3 * A 7 * a 7 - (75a) (76a) (77a)#— 
3 ft-Ct,>£. X, •^-X(71)K:« > i)IBCCD(8 
i)i*t[fi]T^{4S(c, U>Xai» K2)*6©*R* 
K0AftSfc«>©J©K38(74)*«BBI9:3ft'Cl>4. 

[0 0 2 7 ] 03(C7S-riR< > 7 0> h*^'-(U)©rt 
StCCCDi--^ K6 WE»ftfettJ«r, tan 
y>y(3)©^l *Agi5(32). ^2*AgP(33)SO'»3 
^7Ag|5(34)«-?-ft'5 c ft*- K«»il«B(7)©^-^(7 
l)©gn *A7*ay-(75a), ^2*A7*n7-(76 
a)S^3*A7*P-7-(77a){CS«rS. '&r>X. 

mm y > >©jb»*>»j (.wzmtmitb-c. pis y 

>y(3)5:-^|fi]CCl5IlE3^5£. ^l*Agi5(32). * 
2 £ Ag|5(33)&0*fS3 *Ag|5(34)*5-en-eft^ 1 *7A7 
* 0 7- (75a). ^2*A7*07-(76a)Sy : ^3*A 
7*Q7-(77a)?:7lc$4^il^K:}¥Ett: > CCD a-? 

K 6 )?: fT8B3 -f 7* V > H (67)©ttf&# CCta U T 7 
a>h*^'-(ii)*^fira3-tfa73lS]^tb3-tt*. C 
ft «c J: o T 7 5 > i7/< , ^ *J^f It S C £ (C & -5 . 

[0 02 8] ffi»a>«)(38)*»ftl,T. 77>^7* 

*w»-r saa-c. »»*>0(38)*>6**(iii/A:£ 

HI 1 (a){C^T<j:7«:. Wtt»tfc5 )©«><*» 

(5i)*sggs y )©if sp(35)©R!iffi(36)tc}§fgb 
x. mLtmmmK*$z.x^z><D-c, iaay>y(3) 

*iBfllB3 -f 7bX 7' 'J > ^ (67)©ttf&iC «fc o T 31*51" & C 



9 

4 »&(,>. 

[002 9 ] COffilCLX-y 7 •? t> Zmmbtc'lk 
tt. 11 l (b)tc^-r*£{c. a ? 9fcD(i4)£fcDjM, 
T t •£©««:<£ oT5ltt«^5 )©ig^*Sl3(51)3r& 
<TE?£. cnCCioT, 5$ftSBtt(5)©«A*g|5(5 
l)A'tl*Jg > 9(3 )©PMffi(36)KE* 0 . IBM 'J > 9 
(3)4B7m. CCt?, a », 9fcD(i4)©5fc4Stt» 
ttSW(5 )©tg^**SIU51)£:ft-LTtE)ll > 9(3 )OR 

affi(36)£WE-f £©?. a » 9*ai;(i4)05feig*siHiS 
V>9(3)©R5ffi®(3©K:ftC>jAfrC4«&< . ffltgfl* 10 

y(3)©pgp(37){c«7P>h*^'-(ii)cc^i2:$nfc 

f> (13)*5^A L/T . o-^hD (14){C <fc 5 TE^&S 

(3 )©WP>(35)***S < SEJ^Stftti 
[0 030 ]*- K^g5A^S(7)CCteC»rB > H7&C 
jjVf feK ^-X(71)©rtgB(C, ^7 -< Jl/£-(90RCf 
9S--#7*(92)£{#l3:L,7c7 .<;U9-=gg(9)#. 
8l»lli^«:ffi*)ff»6n4iSlc, f£7 -^9-itg 

(9 sfc«)©*- 9 (78)SD-'aaig8bis 20 

«l(ioo)^E(i Stiffs. 

[0 03 1] ft, 95-**v^(92)«. IS2 1(b)tC^ 
f^f^ ^ Jl/9-(9i){c«tS7l£SSfi©f#O t A' 4|5]3f© 

ip^. mmicfjk-rmcio^Tte. f3i!2.8 8mmo 

9$-#9X(92)£8U8-f 3. C©ti£. /IS 2.7 8 
dibiO*?7 JU9-(9i)&ci:£ftSgfi©ftf<'>*A' «. 
IB^r^n , = 1 .5443iLt, 
A ' =(1 - 1 /n,)x2 .7 8 = 0 .9 7 9 8mm 
■C4>4©(CML. 9 5-**7X(92){C t fc*^S&S©f*U : 30 
Ad' tt. JS&r^n^ 1.516 3 4LT. 
Ad' = (1 - 1 /n 2 ) x 2 .8 8 = 0 .9 8 0 mm 
4&£. S£,t, 7feS§tffC^7 ^U9-(91)?r^a$ 
tffcif £©#?§£ 4 . :fc3§**C 9 5 - m 9 (92)£;f>& 
3 M1cW,i$<DM§mmm 4 fc *) . %¥7 ■< ;U9 - (91) 
i 9 5 - #5 9. (92)©ML#^(C J: ^^©Tn««l 
USSt>©4&S. 

[ 0 0 3 2 ] H 7 (C^-TiiD < ffitaigfititS (100)«. ^ 
-X(7i){cm^(cWtc5?S§*ifcfcDfiS(79)<b*V K 
i/+7K70)*#lx > *aDtt(79)©-^©ifflSWC«f)ie 40 

*-9(78^asori^„ X. *aD»(79)RO'^^ K 

9 h (70)«:«. 0 1 2 (cin-rio< «is!©ttffiPKi 

01) *s^trt^o 

[003 3] a«PK101)«. #{*gi5(109)CCT- A (10 

2) *^i$L/r, #f*gP(io9)4T-A(io2)©rHi(;ctiGfi 

(79)*»|}#b'Cl>5. mfcSf*(109)CCtt. *3D$4(79)4 

©*t|6]3B(c, fcDgB(i08)#Bl?XS*i> fgiaCSI5(l08)« 

fecU(79)t»^L-c(,»a. w*aj(io9)tc«. # 

-f K -> +• 7 h (70)^lfil Wt . 9 1 ftSB (103)S!>*» 2 t£b 
8B(104)*5Ji5|#£ ft. ^OgP(103) (104)5:** 0'->t7 50 
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h (70)*i}S«ipJfiE(CSjiLri»S. 

[0034] KtcatwBaoi)©* i fl»(io3)cctt. a 

4 Ff* 7 K70)4Wf«C«tt|J(lD5)*l^RSn. tttt 
SP(105)OC h-->3>97 , U >^(110)7W;*-7-C<,>£„ 
Ih-ya >7. 7" 'J > 9(ll0)©Mi£«S>'C:ftl,>j£l,> 
tfrSHCttKLT. 91 7-Ag0(iii)4lfr2 7-Ag r S(ll 

2)**nSon> s. h -f a >X7" > 9(iio)©® 1 

7-Ag]5(Ul)«. ttfa"$6)(101)©7-A(102)(Ci , aor 
ff 0*. 7 - A (102)*#<*35 C109)fflMW4tt» L -CO 
S. Cft^^T. taD$A(79)#7-A(102)4#&Sf' 

cio9)©iaucaa"<tWEr»E3 n. a8a»cioi)©fisa 

61*. *aD«i(79)4*at;g|5(i08)©rffl{c, £5£L/ciS£ 

wmwmftztiz. x. f-^3>9 7->;>9(iio)© 

92 7-Ag|J(ii2)«, ffiaif3(101)©92i r igP(104)K 
F">*7 h (70)4ttfi£TS;frfl , c'£a0fc!*fl'£ 

■t(io6)(c<&± $ , h - -> a >x 7* >; > 9(iio)©& 

WjhftiiJSSnSiftJC. 92 7-Ag[S(ii2)©$fcif&8l5 
tt. m*SP(109)'C*-f K^ + 7 h(70)4W"C^I9:L 
7c92??>t-(107)(C^±3*ir. 92 7-AS|!(ll2)CCf1f 
fflT4«»Ci05)ia»)©HIK***«WJh*e.*iri>4. 
[0 0 3 5 ] ge-oT, H5IB*-9(78)©|gS!j(Cj:or*a 

Dtt(79)*i@(E-ri4. s*aD$4(79)tcis^-raaaiS) 

(lOD^CJfjt^^S^r. H-iVis*-? K70)Ct?9 
oraa^Sd1-^C4fc7j:^. 

[0036] 7 -o\>ti-mm.(9W. si 3cc^-rin< 

^©*;i/9-(90)5r^. a*^9-(90)tc^7 -i 
)V 9 - (91)Sf>* 9 5 - #7 ^ (92)#Ffc 0 ft W 6ntC> 

5. *;b9'-(90)©*'-{ H'>+7 K70)M©ffiSU{ctt. 

a^t©7-AM-(90a)(90b)(90c)^S;$n. Ctt6© 
7-Ait(90a)(90b)(90c)^*V Ki^ + 7 h(70)©?|-M] 

ffi^SM^eft^^T. ii A K^ + 7 h (70)tcJSH)"5J 
tlKi^m^. X. HA K-> + 7 h (70)©SMWJ© 

asp*', ^-^(7«©ijttrtffiKseRL.fca»©^-/ k 

jt(7la)(71a)(71a)fCj;-o-C}i!ttloJ^«C^±$n-CO 
•5. -eOT. Bufeffi|5!©7-AK-(90a)(90b)(90c)© H J 

cc . sttiBttttfli (looxottantj (iod©9 i 2 a 
g]5(io3)(io4)*s^3nrt,>5. cha-^t, 7^ju 
9-Kft (9 >». aa»«s^(ioo)©aai^ (101)4 - 

mc. m 1 4«:^-^©^«4t3 1 5 (c^Tffcfr© 

^«iffi©r t g ; ?:afiiB8i)$n^c4cc7j:s 0 r^. *-kw 
stic«B ( 7 )©-<- x (7i)©rtMcc«, mawttm a 

00) 4^-cpflBK. aang-tt^flKiowcw^itiis*^ 

$|J-T6fc«)©x h •7^ - -(7ib)(7ic)**^i3:3n-ro?.o 
[0 0 3 7 ] [§ 1 3©TOgA^*-9(78)^-^f&]'c[5l 
(g-T 5C 4'Cfc-pT. ttmiBStltf4t»(100)©tt«.fAKl01) 

vtt^&shL. mi&micM i 4 &c^?$n< aaoftoo 

1) WW]<DZ h ?^-(7lc)K£tt±&6ftfc:&#©& 
Kj«(CiS1-S4. 7 yJl-9-^fg(9 )©^7 JU9- 
(9l)A'CCD(81)©{ag4^ScOT. *9-*-K**ia: 
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HK-rsctccjioT. aafgs!j««taoo)CDa«3Ssjao 

ttafCjtTSi. 7^l/*-«a(9)0?5-^7X(9 
2)#CCD(81)©ftB££ScUT. *y 2 P*- F**S 

[oo38] iBaawttwicioojjcfc^rtt, aa 

tfttt. <s«:*-$(7S)©[5|$sjiScc«6o 

two/cat^, ami^ aoi)*»c wstcft 

^^^(7ib)(7ic^cj:or^«i^Pfi±§nT(,^^ 

01 2(C7jrr«fc> *aDtt(79)«, affiW 
(10l)©#ft£|5(l09)£ T- A(i02)©IMfcl*J#3 nr. 

l)#»*[filk S ft fctfLterfa Dtt (79)*iEH£ L fc*B 

7-A(102)^h-V3>X7'»J>^'(110)CD^ir 20 
- ASK(lll)©tf tMj CCjK U xWti&B? ZtttcJ: 
0. taC«(79)iiaD«(iflg)©«*^C^«*rti 

(79)oiaf5tc<fc o x > ti t;»(79)*>aa» aoi)©fc d 
»cios)(Dfaci^3WRa-r5Kn»tti». 

[0 03 9] 7 ^£H£g(9)#*7 7~*-- Fftfi. 

*P<> @3SMg(8)CC(<^ &*^(83)Rtf 53^15 (84)*> 
€>&*7 * M>£77*£~(82)#Igg£ft&--^ 7 

(9 )©£$[#«)«:# ot7tM>^77^- (82)©* 

(83) t (84)©pdi * -< * mm asA^m 

R3tiri»S(BI7#JH). WHttAWFfctt, S3X8SMf£ 
Ur,.ft¥»©91WMcf8t)6T. 7-r;l/*-«B(9)* 
01 4iC^*r#5~ fc- FttB*tfiMtt3ti\ *©f*. 
ItSflaOWIMrflJEUr. V 4 ;l/£~«g(9)*{5]ha> 
© * - F fig * t» 3 ■& & . 40 
[0 04 0] Ml 6 7^1/^^1(9)^7^ 
-FMCCRjeStlT^4tt»*ll*>Or*s>3", CCD 
(81)©f4S£^^7 *;i/*-(9i)©{4B#£&UTi,> 

5. t©£*. SK&(94)tt7* M>*77'£-(82) 
4ii»l/rte0 , ^5P(83)^^©7 l C^7t:g|5(84)^A 
«-***£££&*. CftlC<fcot\ 7*h>f>*77'* 
-(82)©ffi*fi-^«n-<5:&a B C©fiB^?>7 -r 
-«E(9)#q£l&Lt\ HI 7©iP<®&1g(94)#7* 
h -f > £ 7 7' * - (82 )©^7feSP (83) £ §7feSP (84)©P a 1 ^ 

&A?Z>t, |63l£SB(83)^65ilcSP(84)^©^iSK3 50 
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enactor, 7* M>£7 7^-(82)©W# 

IfWift*. -t©8L WC7*;l/*HttB(9)*««» 

Lt\ S 1 8©jP< CCD(81)©{iB&C#$-#7X(9 
2)©{iE#£aUc*^P*~ FtMKc*r<5£, 2 
iK$(94)#7* h-f >*7 7'*-(82)*iii6U SO'ft 

3^(83)* 6S*as(84)^**JA«rsc £44. cn 

[0 04 1] ±127* M>£7 7'*~(82)©&;ty*0 

*-*(78)©«fai«:«3ns. ap%. 01 9(a)(b)«c 

SWaKc. ffl;t«*5-*- K *-*(78) 
«rS^St^|fiI(CCW)CCEIK3'e'C*^^0*- F*R 

7* M>*77*2-(82)fr6©ft-^ 
5fc^P~(LO)fr6'W(H I )^W9tifrO, *©fS, 
>W*>6p-cctB!J#b5. fct, -e©;Wrt>6P~ 

H T 2 ©SHWSMTC* - > ©H!iK*f?lt 3 ^ ©r#> 
4, *y^p*- Kfrfe*^-*- F^oWOftiMIB 
fc[5]j£-e£>£. ffot, *-* (78)©@«a&K:£4>© 

A7 7W*o/cl 7* M >*7 7'£-(82)©{iB 
K£4>©gM#* o/ciltfc, SulSWS^ffl T 2 teli 
^:-^(78)©|gIlK ; &^f$ti-4c£tcJ:or. 7^;u^ 
-«B(9 )ti5S»c^tt^^!iaf5 C £ CCtt* D X, 
* (78)©aC«FBB4»TJEfiST 2ttrtK:*|Rr £ 

Wot, afgis)(ioi)©feDgiJ(io8)©taGaj©^^ 

[0 04 2] 7 YJU*-KB(9)©»«l*CC*tt£*©l« 

zzimtztcihic. &<omittftUP>tixi,*z. m 

AtfEI2 0 (a)(b)CC*Vr*P< % *7-^- F©WB* 

|g£^£L//cii^CC*>^r, 7 ^;U^-^B(9)©^ 

MBSPhIT 1^3fS©HfflTmax?:fflArfe7* F^>^ 
^7^-(82)^n-tCW9#t>e>&Ci©r, MffiTmax 
©gjftB**r*-*«ri!aE3-&S. Ctiic^or, 7* 

m>^77^- (82)©m*^^ e> p - cc^j o efe 

WS«F«IT2*Jea0fc«*r*-jr«: 
#±3-1*4. C©*g*. 7^;l/*-«B(9)»7C©*7 
-*-F(4Bw:i|||CCRSC£CC44. U&> 
*-Z*imttl3fafcmZ$iiX, ^77-^-F^6^ 

-/^p^-F^owoftA^Wfrsot?**. 

P*- F*6*9-*- F^©^)9tfe^Ccy /7P 7 ^ 

[0 04 3 ] a*Btt*©**ii*«©ttKttS»K: <fc o 
tlfe*feL/cy*Pur^©»^«. FED ft** 2 IS 



13 

OjlLfcJ^TttJglSfcSftftl*©?. »^«rfli±0. X 

[0 04 4 ] ±a©*p<*»W«:»SKtaffl*y5K:«t 
fttf. »WftIJI*JBlr»*e&fc<. J§8F*"3(38)4ia 

«K»ff r 5 c tfc J: o-c 7 7 > s*>< » * *3Bsr s c 
tci>©t\ 7 ^y^? cassis. p#«rfflt>-cDt? 

[ 0 0 4 5 ] X. 2 tfc©MilTffl*fi«(96)(97)©Jtffl 

* JWjr - (91)#$ffl 3 *VC l» S©"C. ^©9PStf t#7t 
tf. u>XBtf*WS?>ffi<t»&ffi©P.fl©;*^-;*#ffi;rt: 
•$"•*>„ C©*S«. 7 5>^^*il2.5mni©CS 

la^-x-xtc^ ji/^-gg(9)?rieg-ric<k*stB 
enactor. ^5-/*^^P©^o^* J ojfie 

ift-VC (,»•&. 

[0046] H(CX. — *t©X F v^ - -(7ib)(7lc)«^< 
(7i)tc-<*^Mf 4C ifcj: oT^©fig£i!Ss|TiS 
tc$JSW*C£#ffl*. X. aaiBIM9ffll(i00)B. 7 

* F 4 > * 5 7' * - (82)© Ufttftt 0 «*> o /c» fe-Jg 
BUHtt? < ;^-gg(9)©IIJiW5©T, 7 * 
h-{>^77'$- (82)©{4B«:£'>©gM#& o fcil 
Tfc. 7 •< ;U*-gg(9)«:. -#©* h »/<-KBW 
±*6hS[4gST'«i»c»T5. fifoT. m-©7 

* F-f>£ 7 7"^ -(82)£E(r»T. 7 -f.il/ jf-^g(9) 

(Hffi©1IIf»ftSiM] 

[0 2] gsiftiffltf^cefcu-c. ^■7> ; >^e>u> 
[S3] ftfiaffl^^^oawiftb-r-aaaKfliiiBia 

[04] CCDa-? hoVM3iBttm&tk*yirmBB 

[06] 7a>F^-. (SI#'J>yRO'iHSU>y© 
[07] 7B>h*;<-. F8Jft*£B&tf0!83 
[08] ^-KWftiliaiO^-XOiEliH-e**. 

[09] 7 13>h/7A-©fiIit*5. 

[0io] 7o>h*^--ictsi8 | j>y^ro , )W^>n 
fctK«©WBBH-c*a. 
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[011] 7 5>i^?*©!BgB*(a)&tfH£»$(b) 
WaWSSPttSWRCfci* *taO©tt«*aayrWfiH 

[012] &fl0BMMM>Mtug'C*«. 

[013] 7 ^ ju*-i6B!W»ttl/rc>sjiecc*iW5 
*- FWJSUKBoWffiB-e**. 

[014] 7 -f;U£-«B#:*7-5-*- KftB&c&ofc 
ttBKfctt**- FttftX.SV«>iniH?ft*. 

[015] 7 .< rt^-^g^y^n-t- FftgfcgO 
10 fcttKcfclt^t- Ktnft*.«fi©WffiH"e**. 

[016] 7 ^;U5?-«gAi*7-*- FttSKitLfc 
ttffitc* » 5 7 * F 4 > H 5 7" * - £ itii5fi©<4glW& 

[017] ?*ju*-ii»iwM&i/Tt»*aaK:*rt*4 
7*fo$77'$- <bii«iffi©(4gM^%*to-r-a5 

«Effi0-C*6. 

[018] 7 ^$-»*7 7 a-*- K&BtCjtl/ 
fctt»cfcW 57*F-f>*77 - *- £ jljg«©{ag|18 
^^*bf-gl5K»riEE0-C* S. 
20 [019]*- KWOIR^Oft:*©*-* ©Wa^j** 

[02 0 ] 9 f«4«F©*-*©Bai***lliM 

[02 l ] *j*^©^S©1«eSSVISB«:^r^0 
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